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of even violent volcanic eruptions is necessarily incomplete; and, besides, not all great eruptions decrease the surface temperature—only those that drive a lot of dust into the stratosphere, and, even then, decrease it perceptibly in only those regions, usually extensive and at times world wide, over which the dust spreads. Pronounced and long-continued sky phenomena, therefore, of the type that followed the eruption of Krakatoa, furnish the best evidence of volcanic violence in the sense here used. Finally, there can be no particular test save where the temperature is low in comparison with that which the number of sun spots would indicate. Obviously, then, no matter how close the actual relation between the phenomena may be, the errors and the incompleteness of the recorded data would prevent the discovery of more than a general relation.
Of course, it will naturally .occur to one to ask about special cases, such as the cold years of 1783-1784-1785, and, in particular, 1816, the famous "year without a summer/7 "poverty year/' or "eighteen hundred and froze-to-death." The first of these, 1783-1785, followed, as already explained, the great explosion of Asama, in 1783, while the second, the "year without a summer/' that was cold the world over, followed the eruption of Tomboro, which killed 56,000 people,1 and blew up so much dust that "for three days there was darkness at a distance of 300 miles.2
There is a detail in the temperature curve, for the years 1886-1887, that needs special attention. The temporary depression where, seemingly, the temperature should be steadily rising, obviously was due to the great eruption of Tarawera (June 10, 1886), in New Zealand. This volcano is a little more than 38° south of the equator, and, therefore, furnishes a good example of an eruption on one side of the equator affecting the temperature far to the other side. Doubtless, however, when the dust gets but a little way into the stratosphere, the effect is greatest on the volcano's side of the equator.
But, if the temperature was decreased by Tarawera, why, one might ask, was not the pyrheliometric curve similarly affected? It was, for several months after the eruption, as the individual monthly values show,3 but the annual means, plotted in the figure, have the effect of making the pyrheliometric disturbance from Tarawera appear only as a retardation in the recovery from the effects of Krakatoa.
Neglecting the smaller irregularities which may or may not have been of world-wide occurrence, and remembering that, other things being equal, temperature maxima are to be expected at the times of spot minima and temperature minima at the times of spot maxima, the marked discrepancies and their probable explanations may be tabulated as follows:
1 SCHNEIDER, "Die Vulcanischen Erscheinungen der Erde," p. 1, 1911.
2 Rept. Krakatoa Committee Royal Society, p. 393, 1888.
3 Bulletin Meteorologique du Department de rPIerault, p. 136, 1900.

